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(54) PHOTOSENSITIVE RESIN COMPOSITION AND PHOTOSENSITIVE FILM USING THE SAME 

(57)Abstract: 

PURPOSE: To improve adhesibility and stripping property to the 
surface of a metal and flexibility by incorporating a specific high 
molecular compound, a photopolymerizable unsaturated 
compound and a photoinitiator. 

CONSTITUTION: This phtosensitive resin composition contains 
the high molecular compound obtained by copolymerizing 5-85 
pts.wt. monomer (a) expressed by a formula, 15-30 pts.wt. vinyl 
monomer (b) having carboxyl group, 0-80 pts.wt. vinyl monomer 
(c) except (a) and (b) component by 1 00 pts.wt. sum of (a) to 
(c), the photopolymerizable unsaturated compound containing at 
least two ethylene group and the photoinitiator and this 
photosensitive film is obtained by laminating the layer of the 
photosensitive resin composition on a supporting film. In the 
formula I, R1 is hydrogen atom, halogen atom or lower alkyi 
group, R2 is 1 -50 alkylene group, R3 is expressed by formulas 
IHV or V, R4 is hydrogen atom, halogen atom or lower alkyI 
group and (n) is an integer of 1-23. 
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* NOTICES * 



JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] (A) (a) general formula (I) 
[Formula 1] 

O 

I " / N 

CH,= C— C — 0--( R'^— O 1- R' ( ^ ^ 

Rl expresses a hydrogen atom, a halogen atom, or a low-grade alkyl group among [type, R2 expresses the 

alkylene group of the carbon atomic numbers 1-5, and R3 is [Formula 2]. 

R* R* 




Or [Formula 3] 

R* 




Carry out a table and R4 expresses a hydrogen atom, a halogen atom, or a low-grade alkyl group, n vinyl 
monomers 0 other than the vinyl monomer 15 containing monomer 5 weight section - 85 weight section (b) 
carboxyl group shown by] which is the integer of 1-23 - 30 weight sections, (c) above (a), and the (b) 
component - 80 weight sections (a), (b) And the high molecular compound obtained by copolymerizing in 
the amount from which the total amount of the (c) component serves as the 100 weight sections, the 
photopolymer constituent which comes to contain the (C) photoinitiator in the photopolymerization nature 
unsaturated-compound list containing at least two (B) ethylene. 

[Claim 2] (A) the photopolymer constituent of a high molecular compound 20 - 90 weight sections, the 
photopolymerization nature unsaturated compound 10 containing at least two (B) ethylene - 80 weight 
sections (however, it is made for the total amount of (A) and (B) to serve as the 100 weight sections), and 
the (C) photoinitiator 0.01 - 20 weight sections (however, the total amount 100 weight section of (A) and 
(B) - receiving) according to claim 1 which comes comparatively and it comes to contain out of. 
[Claim 3] The photographic sensitive film which comes to carry out the laminating of the layer of a 
photopolymer constituent according to claim 1 or 2 on a support film. 



[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photographic sensitive film which used a photopolymer 
constituent and this. This invention relates to the photopolymer constituent and photographic sensitive film 
which were excellent in the photosensitivity which can be used for etching or plating processing for 
manufacture of a printed circuit board, precision processing of a metal, etc. in more detail. 
[0002] 

[Description of the Prior Art] After it removes an unexposed part with a developer, performs etching or 
plating processing, after a printed circuit board carries out the laminating of spreading or the photographic 
sensitive film on a copper substrate and carries out pattern exposure of the photopolymer constituent, and it 
forms a pattem, it is manufactured by the approach of carrying out exfoliation removal of the part for a hard 
spot from a substrate. The properties required of this photopolymer constituent are the strong adhesion over 
a metal, the chemical resistance to an etching reagent or a plating chemical, and detachability. 
[0003] Although divided roughly into an alkali development mold and a solvent development mold by 
whether an alkali water solution is used for the photopolymer constituent usually used for the pattem 
formation of a printed circuit board as a developer, or 1 , 1 , 1 -trichloroethane is used, the alkali development 
mold is liked by the solvent regulation in recent years. However, generally, while the resistance over an 
etching reagent or plating liquid was a little inferior in the alkali development mold photosensitivity 
constituent compared with the organic solvent development mold photopolymer constituent, it was made 
into the problem for the detachability of the resist after pattem formation to be also inferior. That is, when 
an organic solvent development mold photographic sensitive film is used, exfoliation of the resist is usually 
performed by solvent like a methylene chloride, the piece of exfoliation turns into a split, washing of a 
printed circuit board is easy, and the maintenance of exfoliation liquid or an exfoliation machine is easy. 
[0004] On the other hand, although exfoliation of the resist is performed by the sodium-hydroxide water 
solution or potassium-hydroxide water solution generally warmed when an alkali development mold 
photographic sensitive film is used, the piece of exfoliation does not subdivide, the reattachment is carried 
out to a printed circuit board, and that playback by filtration of exfoliation liquid is difficult poses a big 
problem on the activity. 

[0005] Although there was the approach of using the approach, the hydrophilic monomer, or 
monofunctional monomer which uses the binder polymer of low molecular weight (20,000 or less weight 
average molecular weight) as what subdivides the piece of exfoliation of an alkali development mold 
photographic sensitive film etc. conventionally, by these approaches, there was a problem to which an 
etching reagent or plating liquid resistance falls further. 

[0006] When this invention persons examined many things, by using the binder polymer which has a 
polyethylene-glycol side chain showed that the piece of exfoliation was subdivisible. Although the alkali 
development mold photopolymer constituent using such a binder polymer was indicated by JP,49-44934,B, 
the end group of the polyethylene-glycol side chain currently indicated is an alcoholic radical or an alkoxy 
group, and it turned out that an etching reagent or plating liquid resistance is inferior in this case. Although 
it is shown in JP,62-153308,A that an etching reagent or plating liquid resistance is improved by making the 
end group of a polyethylene-glycol side chain into a phenoxy group, in order to raise the manufacture yield 
and working efficiency of a printed circuit board, the further improvement in an etching reagent or plating 
liquid resistance and fragmentation of the piece of exfoliation are desired. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention cancels the trouble of the above conventional 
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techniques, has good adhesion with a surface of metal, and offers the photographic sensitive film using the 

photopolymer constituent and this which were [ flexibility / detachability, ] further excellent. 

[0008] 

[Means for Solving the Problem] This invention is the (A) and (a) general formula (I). 
[Formula 4] 

O 

I " / N 

CH2=C— C — O-f R^— Oj- R' ^ ^ ^ 

Rl expresses a hydrogen atom, a halogen atom, or a low-grade alkyl group among [type, R2 expresses the 
alkylene group of the carbon atomic numbers 1-5, and R3 is [Formula 5]. 

R* R* R* 

Or [Formula 6] 

R'* 




Carry out a table and R4 expresses a hydrogen atom, a halogen atom, or a low-grade alkyl group, n vinyl 
monomers 0 other than the vinyl monomer 15 containing monomer 5 weight section - 85 weight section (b) 
carboxyl group shown by] which is the integer of 1-23 - 30 weight sections, (c) above (a), and the (b) 
component - 80 weight sections (a), (b) And the high molecular compound obtained by copolymerizing in 
the amount from which the total amount of the (c) component serves as the 100 weight sections, (B) It is 
related with the photographic sensitive film which comes to carry out the laminating of the photopolymer 
constituent which comes to contain the (C) photoinitiator in the photopolymerization nature unsaturated- 
compound list containing at least two ethylene, and the layer of this photopolymer constituent on a support 
film. 

[0009] Hereafter, this invention is explained in full detail. The photopolymer constituent of this invention 
contains the above-mentioned high molecular compound as an indispensable component [(A) Component]. 
Such a high molecular compound is easily manufactured by copolymerization of the (a), (above-mentioned 
b), and the above-mentioned (c) component. 

[0010] As a (a) component shown by the general formula (I), the cycloalkoxy polyethylene-glycol (meta) 
acrylate [(meta) acrylate of n=l-23 means methacrylate and acrylate, for example. ], cycloalkoxy 
polypropylene-glycol (meta) acrylate, etc. can be mentioned like the following. In a general formula (I), 
they are a JISHIKURO pentyl radical, a cyclopentylic group, a cyclohexyl radical, etc. as a cycloalkyl 
radical of R3, for example. As for R3, it is desirable that it is a JISHIKURO pentyl radical. Moreover, 
plating-proof nature falls that n is 24 or more. 

[001 1] (b) An acrylic acid, a methacrylic acid, etc. are mentioned as a vinyl monomer containing the 
carboxyl group which is a component, (a) And as vinyl monomers other than the (b) component (c), for 
example, methyl methacrylate, methyl acrylate, ethyl methacrylate, ethyl acrylate, n-propyl methacrylate, n- 
propylacrylate, cyclohexyl methacrylate, cyclohexyl acrylate, butyl methacrylate, butyl acrylate, 2- 
ethylhexyl methacrylate, 2-ethylhexyl acrylate, etc. can be mentioned, and methyl acrylate and methyl 
methacrylate are desirable. 

[0012] The high molecular compound of the (A) component used for this invention is obtained by blending 
and carrying out copolymerization of the above (a), (b), and the (c) component so that a total amount may 
serve as the 100 weight sections. Here, as for the amount of the (a) component used, it is desirable to 
consider as 5 - 85 weight section and 10-70 weight section. Detachability is inferior in this amount being 
under 5 weight sections. Moreover, as for the amount of the (b) component used, it is desirable to consider 
as 15 - 30 weight section, and to consider as 20 - 25 weight section, (b) If development nature is inferior in 
components being under 15 weight sections and 30 weight sections are exceeded, developer-proof nature 
will fall, (c) As for the amount of the component used, it is desirable to consider as 0 - 8 weight section, and 
to consider as 5 - 70 weight section, (c) If the amount of a component exceeds 80 weight sections, 
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detachability, development nature, etc. .will fall. (A) As for the weight average molecular weight of a 
component, being referred to as 50,000-200,000 is desirable, and being referred to as 80,000-120,000 is 
more desirable. When weight average molecular weight is too small, there is an inclination for flexibility 
and tenting nature to get worse, and when too large, there is an inclination for development nature and the 
piece configuration of exfoliation to get worse. (A) As for the amount of the component used, it is desirable 
to consider as 20 - 90 weight section to the total amount 100 weight section of a photopolymer constituent, 
and it is more desirable to consider as 50 - 80 weight section. (A) There is an inclination for improvement in 
paint film nature and development nature and achievement of a fall of generating of an edge fusion to 
become difficult if there is too little amount of the component used, and when many [ too ], there is an 
inclination for sensibility to fall. 

[0013] As a photopolymerization nature unsaturated compound containing at least two ethylene which is the 
(B) component used for this invention, all the things known as photopolymerization nature polyfunctional 
monomer can be used conventionally. For example, the compound which alpha and beta-unsaturated 
carboxylic acid is made to react to polyhydric alcohol, and is obtained for example, polyethylene 
GURIKORUJI (meta) acrylate (the number of ethylene is the thing of 2-14) - TORIMECHI roll pro pansy 
(meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, Trimethylol propane ETOKISHITORI (meta) 
acrylate, trimethylol propane pro POKISHITORI (meta) acrylate, Tetra-methylol METANTORI (meta) 
acrylate, tetramethylolmethane tetrapod (meta) acrylate, Polypropylene GURIKORUJI (meta) acrylate (the 
number of propylene radicals is the thing of 2-14), Dipentaerythritol PENT A (meta) acrylate, 
dipentaerythritol hexa (meta) acrylate, etc., Bisphenol A polio KISHIECHI range (meta) acrylate for 
example, bisphenol A dioxy ECHIRENJI (meta) acrylate — Bisphenol A trio KISHIECHI range (meta) 
acrylate, bisphenol A deca oxy-ECHIRENJI (meta) acrylate, etc.. The compound which adds alpha and 
beta-unsaturated carboxylic acid to a glycidyl group content compound, and is obtained for example, a 
trimethylolpropane-triglycidyl-ether thoria chestnut rate — Multiple-valued carboxylic acids, such as 
bisphenol A diglycidyl ether diacrylate The matter which has for example, (phthalic anhydride etc. and a 
hydroxyl group), and an ethylene nature partial saturation radical A (esterification [ for example, ] with beta- 
hydroxyethyl (meta) acrylate etc.) object, the alkyl ester (for example, acrylic-acid (meta) methyl ester — ) of 
an acrylic acid or a methacrylic acid Ethyl-acrylate ester, butyl acrylate (meta) ester, (Meta) 2-ethylhexyl 
acrylate ester, (Meta) Tolylene diisocyanate and 2-hydroxyethyl Urethane (meta) acrylate, such as a reactant 
with acrylic ester and a reactant of trimethyl hexamethylene di-isocyanate, cyclohexane dimethanol, and 2- 
hydroxyethyl (meta) acrylic ester, etc. can be mentioned. (Meta) Bisphenol A polyoxyethylene 
dimethacrylate is desirable. These compounds are independent or are used combining two or more sorts. 
[0014] (B) As for the amount of the component used, it is desirable to consider as 10 - 80 weight section to 
the total amount 1 00 weight section of the (A) component and the (B) component, and it is more desirable to 
consider as 20 - 50 weight section. (B) There is an inclination for developer-proof nature to fall if there is 
too little amount of the component used, if many [ too ], the viscosity as a photopolymer constituent will 
fall, and there is an inclination which an edge fusion generates. 

[0015] As a photoinitiator of the (C) component used for this invention For example, benzophenone, N, and 
N'-tetramethyl - 4 and 4'-diamino benzophenone (Michler*s ketone), N and N -tetraethyl -4, a 4'-diamino 
benzophenone, a 4-methoxy-4*-dimethylamino benzophenone, Aromatic ketone, such as 2-ethyl 
anthraquinone and a phenanthrene quinpne. The benzoin ether, such as benzoin methyl ether, benzoin ethyl 
ether, and benzoin phenyl ether. Benzyl' ketals, such as benzyl dimethyl ketal and benzyl diethyl ketal. 
Benzoins, such as a methyl benzoin and an ethyl benzoin, 2-(o-chlorophenyl)-4, 5-diphenyl imidazole 
dimer, 2-(o-chlorophenyl)-4, 5-JI (m-methoxypheny) imidazole dimer, 2-(o-fluoro phenyl)--4, 5-diphenyl 
imidazole dimer, 2-(o-methoxypheny)-4, 5-diphenyl imidazole dimer, 2-(p-methoxypheny)-4, 5-diphenyl 
imidazole dimer, 2, a 4-JI (p-methoxypheny)-5-phenyl imidazole dimer, 2, such as 2-(2, 4-dimethoxy 
phenyl)-4, 5-diphenyl imidazole dimer, 2-(p-methyl mercapto phenyl)-4, and 5-diphenyl imidazole dimer, 4, 
and 5-thoria reel imidazole dimer etc. is mentioned. It is used combining two or more kinds, as for the 
amount used, it is desirable to consider as 0.01 - 20 weight section to the total amount 100 weight section of 
the (A) component and the (B) component, and, as for these, it is more desirable independent or to consider 
as 0.05 - 10 weight section. There is an inclination for sufficient photosensitivity not to be obtained if there 
is too little this amount used, and when many [ too ], in case it is exposure, there is an inclination which the 
light absorption in the front face of a constituent increases, and becomes inadequate [ internal photo- 
curing ]. 

[0016] The photopolymer constituent of this invention can be made to contain the compound containing one 
double bond, such as for example, phenoxy polyoxyethylene (meta) acrylate, a phthalic acid, ethyleneoxide, 
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and a condensate of an acrylic acid (meta), if needed. Moreover, the photopolymer constituent of this 
invention can be made to contain polymerization inhibitor, such as for example, p-methoxy phenol, 2,2'- 
methylene bis (4-ethyl-6-t-butylphenol), hydroquinone, the hydroquinone monomethyl ether, pyrogallol, a 
naphthylamine, phenothiazin, and t-butyl catechol. Moreover, the photopolymer constituent of this invention 
may be made to contain coloring agents, such as a color and a pigment. As a coloring agent, a Fuchsine, an 
auramine base, a crystal violet, Victoria pure blue. Malachite Green, a Methyl Orange, the acid violet RRH, 
etc. are used, for example. Furthermore, a plasticizer, an adhesion promoter, talc, etc. can also be added. 
[0017] The photopolymer constituent of this invention can be used as the shape of a uniform solution by 
using an acetone, a methyl ethyl ketone, methyl isobutyl ketone, methyl cellosolve, ethylcellosolve, 
chloroform, a methylene chloride, methyl alcohol, ethyl alcohol, toluene, etc., and dissolving and mixing 
said each component. The photopolymer constituent made into the shape of this solution is applied to a 
copper plate, and after drying, with activity light, photo-curing of it can be exposed and carried out, and it 
can be used. Moreover, a photographic sensitive film is obtained by applying said constituent on base 
material films, such as polyethylene terephthalate, drying, carrying out the laminating of the photopolymer 
constituent layer, carrying out the laminating of the protection films, such as a polyethylene film, and 
considering as sandwich structure on said photopolymer constituent layer, if needed. The obtained 
photographic sensitive film is used by carrying out a laminating (carrying out a laminating, exfoliating this, 
when the laminating of the polyethylene film is carried out), and carrying out photo-curing on a substrate. 
[0018] As the light source of the activity beam of light used in case photo-curing is carried out, what emits 
light with a wavelength of 300-450nm, for example, a mercury vapor arc, a carbon arc, a xenon lamp, etc. 
are used. 
[0019] 

[Example] Next, an example and the example of a comparison explain this invention in more detail. In 
addition, among an example, especially^the "section" shall mean tiie "weight section", unless it refuses. 
[0020] The solution of a photopolymer constituent was prepared by the combination shown in Table 2 using 
the high molecular compound shown in one to examples 1-5 and example of comparison 4 table 1 . 
[0021] 
[Table 1] 

m 1 m^^it^ 





m ^ 


a a jt 






25/40/35 


mmm2 




25/50/25 


mmms 




25/65/10 


mmm 


3» ^ U;i/^> 31 ^ U^P^ji 'f-}W\^-}\y^^Wd 


2V60/15 






25/45/30 


itmii 




25/50/5/20 




:>^9^ V/im/:/- 3« V;Vm^ ^-»U/M- 2 0 G 


25/60/15 


tmm3 


;t 5? U^l/ffi/jt 31 V;]^m^ ^jWM- 9 0 Q 


25/45/30 


Jt*S*14 


3f ^7 ijjvm/::f- 9 ^ 'J-'I/JSj* =}-}UKM.V - 1 0 G 


25/65/10 









[0022] 
[Table 2] 
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m 2 





5? ^ -S- 


i^yj J 1 ij PI 1^0 


ft 








5gq 




0. Igp 




0. 05B 




ItP 




llfP 




6 0gP 




50«|J 




1 5tP 







[0023] In addition, the matter shown by the trade name all over Table 1 means the following matter, and 
vinyl monomer a-e means the compound showing what the notation in a general formula (I) shows in the 
next table 3. 

M-20G; methoxy polyethylene-glycol methacrylate (the Shin-Nakamura Chemical Co., Ltd. make, n-2) 
M-90G; methoxy polyethylene-glycol methacrylate (the Shin-Nakamura Chemical Co., Ltd, make, n= 9) 
AMP-lOG; phenoxy ethyl acrylate (Shin-Nakamura Chemical Co., Ltd. make) 
[0024] 
[Table 3] 

^ 3 







R3 




n 


a 


C Ha 


— CHaCH;^ 




2 


b 


C Ha 






5 


c 


C Ha 


— C Ha C Ha — 




1 0 


d 


C H, 


"CHaCHa" 




7 


e 


H 


CHa 
1 

- C H C Ha - 




3 



[0025] [Production of the sample for characterization] The solution of said photopolymer constituent was 
applied to homogeneity on the polyethylene terephthalate film (PET) of 20-micrometer thickness, it dried 
for about 10 minutes with the 100-degree C hot blast convection-current type dryer, and the photographic 
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sensitive film was obtained. The thickness after desiccation of a photopolymer constituent layer was 50 
micrometers. 

[0026] On the other hand, the copper front face of the copper clad laminate (the Hitachi Chemical Co., Ltd. 
make, MCL-E -61) which is the glass epoxy material which carried out the laminating of the silver foil (35 
micrometers in thickness) to both sides was ground and rinsed with a Scotch whisky bright buff roll (the 
Sumitomo 3M make, trademark), and it dried by airstream, and the obtained copper clad laminate was 
warmed at 60 degrees C, and it laminated, heating a photopolymer constituent layer at 100 degrees C on the 
copper surface, and the sample for characterization was obtained. The property was evaluated as it was 
shown in (**) of the following, (**), and (Ha) (d) using this sample for characterization. 
[0027] (b) The negative film was applied to the sample for plating-proof nature characterization, and 60 
mJ/cm2 was exposed with the 3kW high pressure mercury vapor lamp (the ORG Manufacturing Co., Ltd. 
make, HMW-201B). under the present circumstances, ** whose amount of light transmission decreases 
gradually so that photosensitivity can be evaluated — the negative film (step tablet which is 21 steps which 
make optical density 0.05 the 1st step and optical density increases by every [ 0.15 ] for every step) made 
like was used. Photosensitivity is shown by the number of stages of a step tablet, and it is shown that 
photosensitivity is so high that the number of stages of this step tablet is high. 

[0028] subsequently, the thing which removed and carried out the development of the PET ~ after cleaning 
and a stream — it rinsed for 1 minute and, subsequently to the inside of 1 0 / 20 capacity % water solution of 
a hydrogen peroxide/sulfuric acid, was immersed for 2 minutes, further — a stream — 10% sulftiric-acid 
water-solution bath after rinsing for 1 minute ~ for 1 minute — being immersed — again — a stream — it 
rinsed for 1 minute. Subsequently, it put into the copper-sulfate plating bath [75g [/I. ] copper-sulfate, 190g 
[/I. ] sulfiiric-acid, 75 ppm [ of chlorine ions ], and KAPAGU ream PCM(Meltex make, trade name) 5ml/l.], 
and carried out for 40 minutes by 25 degrees C of copper-sulfate plating baths, and 3 Aydm2. After copper- 
sulfate plating termination, rinse immediately, then it is immersed in a fluoroboric acid water-solution bath 
for 1 minute 10%. Then, 64ml [/I. ] solder plating bath [45% HOUFUTSU-ized tin, 22ml [/I. ] 45% 
HOUFUTSU-ized lead, 42 - % ~ fluoroboric acid - 200 - ml - /- 1. ~ a pull - a theine ~ LA - 
KONDAKUTIBI ~ a tee - salt (Meltex trade name) -- 20 -- g -- /- 1. -- a pull - a theine - LA - a starter 
(Meltex trade name) ~ 40 ~ ml — /— 1. — ] — putting in — 25 degrees C and 2 A/dm2 — for 20 minutes — 
having carried out . Rinsing was performed after solder plating termination and it dried. 
[0029] In order to investigate plating-proof nature, after desiccation, the Scotch tape was stuck immediately, 
this was torn off perpendicularly, and the existence of peeling of a resist was investigated (tape test). Then, 
the existence of diving of solder plating was observed with the optical microscope fi-om the upper part. 
When diving of solder plating is produced, it is observed by the lower part through a transparent resist. The 
result is shown in the after-mentioned table 6. 

[0030] (b) With the application of the negative film which has opening (light transmission section) of a 
5cmx7cm rectangle, it exposed like (b) in the sample for detachability characterization, and negatives were 
developed in it. Next, the sample after developing negatives to the beaker into which 3% of 50-degree C 
sodium-hydroxide water solution was put was immersed, the resist (photo-curing coat) was exfoliated, the 
magnitude and exfoliation time amount (second) of the piece of exfoliation were measured, and the result 
was shown in the after-mentioned table 6. The criteria shown in Table 4 performed evaluation of the 
magnitude of the piece of exfoliation. 
[0031] 
[Table 4] 

Wk 4 



W\ -m >^ (r> :K ^ 






LL 




L~M 







[0032] (c) Without applying a negative film to the sample for cross-cut nature characterization, by solid one, 
it exposed like (b) and negatives were developed (on namely, whole surface). Subsequently, the approach of 
JIS-K5400 estimated cross-cut nature, and the result was shown in the after-mentioned table 6 by it. 
Evaluation was performed on the criteria shown in Table 5. What has the high evaluation mark of cross-cut 
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nature is excellent in flexibility and adhesion. 

[0033] 

[Table 5] 

m 5 





m a> ^ m 


10 




8 




6 
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1 5--3 5%5fe8l„ 


2 


3 5 ~ 6 5 %7m. 


0 





[0034] (d) The substrate developed by resist formation (**) was observed and evaluated using the scanning 
electron microscope (the Hitachi make, S-2100A). It evaluated whether irregularity would be in the Rhine 
configuration, and the result was shown in the after-mentioned table 6. The following criteria performed 
evaluation. 

O With [ the Rhine configuration ] no irregularity. 

X It is a concavo-convex **** to the Rhine configuration. 

[0035] BPE-IO/MECHPP (the trade name by OSAKA ORGANIC CHEMICAL INDUSTRY, LTD., 
gamma-chloro - beta-hydroxypropyl-beta'-methacryloiloxy-ethyl-o-phthalate) (25 sections / 10 section) was 
blended instead of BPE-10 (35 sections) by combination of example 6 example 1, the solution of a 
photopolymer constituent was obtained, and it was similarly estimated as tiie example 1 . The result was 
shown in Table 6. 
[0036] 
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[0037] 

[Effect of the Invention] The photopolymer constituent of this invention and the photographic sensitive film 
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using this have the good adhesion to a substrate metal (copper foil), and it is excellent in plating-proof 
nature, flexibility, a resist configuration, detachability, etc. 

[Translation done.] 
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